
Letter 13 Responses to Letter 13

13-1

13-2

13-1 The BLM is the authorized agency to assure that any locatable mineral development
activity is compliant with the surface management regulations (43 CFR § 3809). This
includes a requirement that the approved operations comply with all applicable state laws
(43 CFR § 3809.2-2). Any plan of operations approval is contingent upon the operator
obtaining the required state permits. The information and questions contained in the
attached letter to the Nevada Division of Environmental Protection, addressed to Mr.
Dave Gaskin, focus on the State’s implementation of its regulatory programs relating to
water quality protection. The BLM has reviewed the State’s responses to that letter,
which were included in the State’s January 17, 2001, Notice of Decision approving
modification of Water Pollution Control Permit NEV87061, and refers the commenter to
those responses for additional information. Those responses indicate that the proposed
operations will comply with applicable state water quality laws and support the BLM’s
conclusion that the Proposed Action, with appropriate mitigation, will not cause
unnecessary or undue degradation to the public lands.

13-2 Comments noted. The BLM believes that the Proposed Action, as mitigated, and with the
appropriate financial sureties in place, would not cause unnecessary or undue
degradation to public lands or violate federal or state water quality laws. The specific
statements in this comment are addressed in the following responses to the remaining,
more detailed comments in this letter.
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13-2

13-3

13-4

Letter 13 Continued

13-3 This comment raises issues directed primarily at compliance with the federal mining laws
and the Federal Land Policy and Management Act, rather than NEPA. The BLM has the
authority to contest the validity of mining claims and millsites at any time, prior to patent.
However, the BLM does not typically conduct a mining claim and millsite validity
examination when reviewing proposed plans of operations. Consistent with longstanding
practices and current agency directives, additional millsites may be located in the project
area prior to actual construction of the ancillary facilities. The BLM would ensure that any
approved operations comply with the federal mining laws and any applicable agency
directives implementing those laws. Consistent with the January 18, 2001, Solicitor’s
Memorandum, the BLM has, through the NEPA process, evaluated a broad range of
alternatives, including alternative locations and configurations for various ancillary
facilities. Consistent with other agency guidance under the federal mining laws, the BLM
has determined that the Proposed Action, as mitigated, would not create unacceptable
resource conflicts.

13-4 The comment highlights the existing concentrations of metals and other constituents in
surface and ground water that have exceeded water quality standards. While some of the
exceedences are likely due to past mining activities in Copper Canyon and surrounding
areas, the pre-mining concentrations of many constituents probably naturally exceeded
current water quality standards. It is not reasonable to expect that water quality in an area
with mineral deposits exposed at the surface would meet all drinking water standards.
Many mineralized areas have concentrations of metals in surface and ground water that
are elevated relative to drinking water standards (Runnells et al. 1992).

BMG is currently recovering ground water near the tailings impoundment that has been
affected by seepage of tailings water, and continued remedial activities would be part of
both the Proposed Action and the No Action alternative.
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13-4

13-5

Letter 13 Continued

13-5 The EIS thoroughly evaluates existing conditions in the project area. As discussed in
Sections 2.3.1 and 2.3.2 of the EIS, existing site conditions are being addressed in
coordination with the NDEP, pursuant to various permits and plans, including reclamation
plans and a state water pollution control permit that establishes a schedule of compliance
for the site. While existing conditions would continue to be addressed under the No
Action alternative pursuant to those regulatory requirements, the Proposed Action would
further address many of these conditions.
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13-5

13-6

Letter 13 Continued

13-6 The BLM disagrees that the project as proposed would illegally pollute surface and
ground water. The proposed cap material and thickness, and the surface and ground
water management plans, would adequately detect and mitigate impacts to those waters.
Please also see the responses to comments 13-7 through 13-14.

This comment suggests that a smaller project alternative be evaluated based on the
premise that the rock becomes more acid-producing with increased depth within the open
pits; this premise is not true relative to the Phoenix Project. Once mining proceeds below
the thin oxidized zone present at the surface, the sulfide content of the rock is controlled
primarily by distance from the faults that were the conduits for mineralizing solutions. The
faults are nearly vertical, and scaling back the proposed project to mine only shallower
rock would therefore not result in excavation of rock with lower sulfide content. Please
also see the response to comment 1-9.
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13-6

13-7

13-8

13-9

Letter 13 Continued

13-7 Tables 7-1 and 7-2 in the Hydrochemical Characterization Report (Exponent 2000a) are
included in the EIS as Tables A-4 and A-5 in Appendix A. The geochemical modeling
results presented in those tables are based on the conservative assumption that all of the
sulfide present in the waste rock would oxidize and that all of the resultant sulfate would
be released to ground water. As this is a conservative assumption, it is difficult to imagine
conditions under which the predicted concentrations would be exceeded. The Contingent
Long-term Groundwater Management Plan (Brown and Caldwell 2000c) includes
measures to capture and treat affected ground water that could potentially migrate from
the waste rock storage facilities.

13-8 The infiltration modeling performed by Exponent (2000a) is based on reasonable
estimates of root depth, plant density, and moisture storage capacity that would exist in
the waste rock facilities. As stated previously, the geochemical model also conservatively
assumed that all of the waste rock would eventually oxidize and release constituents that
would eventually migrate to ground water. If the modeling overpredicted the amount of
evapotranspiration that would occur through the cap (resulting from a shallower rooting
depth and/or lower plant density), or if preferential pathways develop in the waste rock
facilities, as suggested in the comment, then less time would be required for solute from
the waste rock to reach ground water than was predicted. However, regardless of the
wetting front migration rate that occurs or the concentration of constituents of concern
within the solute, the Contingent Long-term Groundwater Management Plan and
mitigation measures WR-5 and WR-6 include appropriate monitoring, capture, and
treatment technology to prevent the migration of impacted ground water from the project
area.

13-9 Please see the responses to comments 13-7 and 13-8.
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13-10

13-11

13-12

13-13

13-14

Letter 13 Continued

13-10 As discussed in Section 2.4.18 of the EIS, cap material for the waste rock facilities would
consist of “…oxide, benign, and/or amended waste rock or other suitable material.”
Although the waste rock used for cap material is anticipated to break down to a rocky soil
during mining, transportation, end dumping, and final grading, the waste rock would not
be processed through a crusher. The assumption that the material would break down to a
soil that would support vegetation is based on past experience at the nearby Copper
Basin mining area.

13-11 The estimates for evaporative zone depth in the models used to estimate net infiltration
rates were calibrated to several sets of measured data. For example, in vegetated waste
rock caps, measured soil moisture in the top 5 feet of Copper Basin waste rock during the
spring and fall of 1996 showed evaporative loss to a depth of 48 inches (Exponent
2000a, Figure B4-14), and the SoilCover model was calibrated accurately to these soil
moisture profiles in these revegetated caps (Exponent 2000a, page B4-21 and Figure B4-
13). The base-case (i.e., using the most probable estimates for all model parameters)
simulations of water balance in vegetated waste rock caps, using the HELP model, used
an evaporative zone depth of 48 inches (Exponent 2000a, Table B4-7b). In addition, 11
moisture profiles through the entire depth of uncapped waste rock facilities found that
wetting fronts (“wet” rock was indicated by an average gravimetric moisture content of 4.5
percent, and rock below the wetting front had an average moisture content of 1.7
percent) had penetrated to 40 to 50 feet over a 10-year period of exposure (Exponent
2000a; page A9-2 and Figures A9-1c, A9-2, A9-3a, and A9-3b). The base-case
simulations with the HELP model for uncovered rock matched these findings, with
infiltration sufficient to produce a 50-foot-deep zone of rock wet to 4.5 percent gravimetric
moisture (Exponent 2000a, page B4-22, second paragraph).

13-12 Rigorous simulation of the heterogeneity and anisotropy within waste rock facilities is
impractical. Visual observations at this and other mines indicate that end-dumped waste
rock facilities are typically heterogeneous and anisotropic, containing sloping layers of
coarser and finer material. Theoretically, the hydraulic conductivity in a portion of one
such layer could be estimated. However, differential movement of coarse and fine
materials during facility construction (i.e., end-dumping from haul trucks) segregates
material by particle size along these layers. As a result, the internal connectivity of
conductive layers is difficult to estimate, and thus cannot be simulated reliably. Despite
these difficulties, empirical evidence from existing Copper Canyon waste rock suggests
that horizontal flow within waste rock facilities is unimportant. Specifically, significant
horizontal flow along conductive layers within waste rock would tend to form surface
seeps, yet existing uncapped Copper Canyon waste rock facilities have not formed
surface seeps other than at their toes. (Note that toe seepage, the flow along the contact
between the base of waste rock and underlying soil and bedrock, was estimated for the
Phoenix Project with two-dimensional simulations of waste rock hydraulics using the
SEEP/W model [Exponent 2000a, Appendix B4]). Relative to conditions in existing waste
rock, the tendency for horizontal flow within waste rock layers would decrease
dramatically following capping, when net infiltration of meteoric water is predicted to
decrease by 90 percent or more (Exponent 2000a, Tables B4-7a and B4-7b). Thus, the
absence of significant horizontal flow and surface seepage within the existing uncapped
waste rock facilities strongly suggests that there would not be surface seepage in the
future from the proposed capped facilities.
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13-13 Estimates for the magnitude of infrequent storms, such as 300- or 500-year events, are,
by necessity, calculated using statistical methods. The estimated 300- and 500-year 24-
hour rainfall events for Battle Mountain (2.6 and 2.8 inches/day, respectively; Exponent
2000a, page B4-18) are generally consistent with the general maximum 24-hour values
observed at Ely, Elko, and Reno, Nevada (i.e., 4.13, 2.87, and 2.37 inches, respectively).
Although modeling of net infiltration through waste rock was based on 100-year
simulations with the HELP model, the 300- and 500-year events were included because
the simulations of solute flux were extrapolated beyond 100 years. Values for these
infrequent storm events are not provided by CLIGEN (i.e., the model used to generate
the 100-year climate records), and they were most easily obtained by personal
communication with Ashby (1996) at the Desert Research Institute. Finally, the
magnitude of major storm events increases only minimally beyond the 100-year event
(e.g., the estimated difference between the 300- and 500-year storm events is only 0.2
inch); therefore, the long-term average net infiltration is relatively insensitive to the
magnitude of these infrequent events.

13-14 The scaling of measured precipitation data at climate stations to higher elevations by
linearly increasing the amount of precipitation in each simulated event is a reasonable
simplification used in modeling water balance in the waste rock caps. More frequent
precipitation in smaller events would tend to increase relative humidity and decrease
evapotranspiration; however, this effect would be offset, or even exceeded, by the fact
that smaller precipitation events would produce less infiltration. The uncertainty in this
effect, whichever way it influences net infiltration, was incorporated by calibrating the
HELP model to the wetting fronts observed in the 10-year-old waste rock facilities. Please
also see the response to comment 13-10 above.
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13-15

13-16

13-17

13-18

Letter 13 Continued

13-15 Values for solar radiation, precipitation, and relative humidity do vary by elevation and
location relative to mountain ranges. The most important of these, the variability in
precipitation with elevation, was incorporated into the modeling. These other microscale
climate effects were not incorporated into the water balance modeling because net
infiltration is much less sensitive to these parameters than to precipitation.

13-16 The cross-sections of waste rock facilities (Exponent 2000a, Figures B4-14 and B4-15)
are not flow nets. Rather, the heavy black lines are particle tracks, and their locations
were selected to illustrate the general range in flow paths predicted by the model.
Regarding the occurrence of toe seepage from existing waste-rock, no seepage has
been observed from the toes of capped waste rock facilities in Copper Basin. These
existing capped facilities are most analogous to the SEEP/W model for Phoenix Project
waste rock, which simulated long-term water flow in capped waste rock facilities.

13-17 The bedrock is simulated as an equivalent porous medium rather than a fractured matrix.
The model of moisture flow from the surface to the water table represents the average
porosity of the bedrock, as measured by the hydraulic storage in aquifer testing
undertaken to support the ground water model. Percolating water would reach the water
table sooner than the average at some locations and later than the average at others.
Regarding the relationship between hydraulic conductivity and moisture, it is true that the
hydraulic conductivity of the waste rock decreases by almost six orders of magnitude as
moisture content drops from saturation to 0.07 percent (Exponent 2000a, Figures B4-10
and B4-11). This characteristic is typical of all porous media.

13-18 Based on modeling, submerging the backfill would be sufficient to eliminate oxidation of
contained sulfides. In addition, the Proposed Action includes amending submerged
backfill material to neutralize and control potential acid generation and metals mobility;
see Section 2.4.2 of the EIS.
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13-18

13-19

13-20

13-21

13-22

Letter 13 Continued

13-19 The Proposed Action includes amendment of subaqueous pit backfill material with lime or
limestone to neutralize acid generated by oxidation of sulfides, and potentially with
organic materials to cause chemical reduction of sulfate (see Section 2.4.2). The specific
details of the amendment program would be adjusted based on continuing monitoring
and testing. The amendment approach is based on established technology. The
Contingent Long-term Groundwater Management Plan (Brown and Caldwell 2000c)
provides additional assurance that oxidation products that might migrate from the
backfilled pits would be captured to prevent impacts to ground water downgradient of the
waste rock facilities.

13-20 The application rate of amendments to pit backfill material would be adjusted based on
the ongoing ABA or NAG testing program for each blast pattern and would be increased
for materials with higher acid-generating potential.

13-21 The drape-and-chamber tests of oxidation rate in pit benches were conducted to support
an assessment of pit lake water quality in an earlier plan of operations for the Phoenix
Project. These results were not used in the modeling presented in the Phoenix Project
Hydrochemical Characterization Report (Exponent 2000a).

13-22 The pit backfill simulation column tests (Exponent 2000a, Appendix A18) were designed
to measure the amount of solute released by waste rock backfilled in a pit when it
eventually floods with ground water. Samples of waste rock from Copper Canyon were
collected by drilling into existing waste rock facilities, and care was taken to store the
samples under anoxic conditions to avoid altering the amount of oxidation products in the
material. The sulfide waste rock backfilled into pits oxidizes partially during handling, but
the rock placed below the surface is expected be anoxic. In waste rock backfilled to a pit,
there is little potential for the type of venting or chimney effects that commonly induce air
flow in sulfidic waste rock deposited on steep slopes. Instead, oxygen in the pores of
backfilled pits is consumed relatively quickly by reaction with sulfide minerals, and
oxygen entering the surface of the waste rock, either by simple diffusion or to fill the voids
created by a declining water table, is consumed by reaction with sulfide minerals near the
surface before it reaches more than a few tens of feet into the backfill. Therefore, while
oxidation of a proportionally small volume of sulfide material would occur near the
reclaimed surface of the backfilled waste rock, fluctuation of the postmining ground water
table would not result in significantly greater impacts to ground water quality. Additionally,
any constituent loading to ground water caused by the oxidizing waste rock would be
detected and mitigated as part of the Contingent Long-term Groundwater Management
Plan.
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13-22

13-23

13-24

13-25

Letter 13 Continued

13-24 The implication that ground water elevations fluctuate up to 160 feet (year to year)
depending on variations in seasonal recharge is incorrect. Ground water hydrographs for
the monitoring wells were provided in Figures 2-4A, 2-4B, and 2-4C in Baker Consultants,
Inc. 2000a. The hydrographs indicate that ground water elevations at the southern
portion of Copper Canyon, particularly in the vicinity of the South Midas Pit, experienced
significant declines (including declines of up to 155 feet in CP-5 and CP-6) since
November 1998. The hydrographs also indicate that monitoring wells in this area
consistently declined over this period independent of seasonal recharge effects. As
explained in Baker Consultants, Inc. (2000a), the reduction of water levels in this area
evidently resulted from ground water extraction that occurred during extensive
exploration drilling in the South Midas Pit area (i.e., 175 exploration boreholes were
drilled in this area between 1998 and 1999). Therefore, the large water-level declines
noted in the comment were caused by exploration activities in the area and, as such, are
unrelated to natural ground water fluctuations associated with seasonal recharge or
climatic effects.

Most of the other hydrographs, for areas that were not affected by ground water
extraction associated with mine exploration or pit dewatering, indicate that fluctuations in
ground water elevations attributable to seasonal recharge effects are relatively small
(typically in the 5- to 10-foot range). The largest natural fluctuation in ground water levels
was observed at the Santa Fe Well, which rose approximately 38 feet following a period
of unusually high precipitation that occurred in the spring of 1998.

It is important to understand that the ground water storage capacity within the fractured
rock aquifers surrounding the pits would be much less than the storage capacity of the
rock fill material placed in the pits. Ground water storage in fractured rocks is primarily
controlled by open fractures. In general, fractured rocks typically have very low storage
capacities, which are typically in the range of 1 to 2 percent or less of the rock mass. In
contrast, storage within the rock fill would be controlled by interconnected pores or voids
created between the rock particles. For this reason, the backfilled waste rock in the pits
would have storage capacities that are likely to be an order of magnitude greater (i.e., 10
to 20 percent of the fill mass) than the surrounding fractured rock. Because of these
contrasting storage properties, an equal amount of recharge applied to either the
fractured rock or rock fill material would produce quite different responses. Specifically,
the greater storage capacity of the rock fill compared to the surrounding fractured rock
would tend to greatly dampen any seasonal or annual variations in recharge. In addition,
capping and reclamation of the surface of the backfill material would substantially reduce
the amount of recharge that occurs through the backfill material. For these reasons, once
the ground water levels recover and reach equilibrium, large annual fluctuations in
ground water levels in the backfilled pits are not anticipated.

13-23 Oxidation rates measured in the near surface of existing waste rock were fast (Exponent
2000a, page A14-2), and once waste rock is backfilled into a pit, no additional oxidation is
expected to occur in that fraction of the rock placed below the future water table (Brown
and Caldwell 2001). As noted in the response to comment 13-22, oxygen entering the
waste rock by diffusion or advection is expected to be consumed near the surface
(probably within a few tens of feet, based on the measured oxidation rates in the Main
Fortitude waste rock facility — see Exponent 2000a, page A14-2) by reaction with sulfide
minerals in overlying rock. All sulfidic waste rock placed above the water table was
accounted for in the estimate of sulfate loading to ground water.



Responses to Letter 13

The calibrated numerical ground water model was used to predict the final recovered
ground water elevations in the vicinity of the backfilled pits (Baker Consultants, Inc.
2000a). The Geochemical Characterization Report (Exponent 2000a) specifies that
backfilled waste rock would be amended up to the model-predicted upper confidence limit
of the postmining ground water table, and that the rate of addition of chemical
amendment to the submerged backfill would be calculated to provide sufficient
neutralization capacity for all sulfide present in the waste rock. These pit backfill
requirements have been identified more clearly in the Water Quality Impacts section of
Section 3.2.2.1 in the Final EIS. Any small fluctuation of the postmining ground water
table that occurs is expected to be within the amended material, and therefore, ground
water impacts would be controlled by the amendments. However, all backfilled pits are
upgradient of ground water interception locations specified in the Contingent Long-term
Groundwater Management Plan (Brown and Caldwell 2000c); therefore, any unforeseen
impacts to water quality resulting from the backfilled material would be mitigated, if
necessary, in accordance with this plan and mitigation measure WR-4 (Section 3.2.4).

The estimates of sulfate loading from waste rock to the water table in backfilled waste
rock were consistent with the ground water model prediction (i.e., that the water tables in
the backfilled pits would not vary by more than 40 feet relative to the base-case
prediction, and that the ground water table would thus remain below the surface). The
rapid oxidation rates measured in Copper Canyon waste rock (see the responses to
comments 13-22 and 13-23) indicate that air pulled into the surface of backfilled waste
rock by fluctuating water tables would be consumed near the surface, leaving the zone
around the buried water table anoxic and thus unreactive. The sulfate produced by
oxidation reactions above the water table can eventually be leached to the water table by
meteoric water, and this effect is included in the model of long-term sulfate loading. The
Contingent Long-term Groundwater Management Plan (Brown and Caldwell 2000c)
includes measures to capture and treat ground water, if necessary, to prevent impacts to
ground water quality downgradient of the backfilled pits.
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13-25

13-27

13-26

Letter 13 Continued

13-25 The Sleeper Mine is a different site with a different geologic setting and
operation/reclamation plans (including a pit lake at the Sleeper Mine) than those of the
Phoenix Project (e.g., proposed pit backfilling and no pit lakes). As such, direct
comparisons are not appropriate. Additionally, the Phoenix Project Plan of Operations
contains the Contingent Long-term Groundwater Management Plan, and financial
assurance will be in place prior to project startup.

13-26 As described in the EIS, the Proposed Action includes a Contingent Long-term
Groundwater Management Plan (Brown and Caldwell 2000c) designed to prevent
degradation of ground water quality in the postclosure period.

13-27 No discharge to Iron Canyon is proposed. The point of the referenced text in the “Storm
Water Management” section is that the exposure of uncapped sulfide waste rock would
be limited and controlled, and runoff would be managed and monitored (and treated as
necessary) in compliance with the appropriate permits and agency requirements.
Compliance with the state's reclamation and closure requirements also pertains to this
issue, and additional monitoring and mitigation measures related to these issues are
discussed in Section 3.2.4.
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13-27

13-29

13-28

Letter 13 Continued

13-28 The interim storm water capacity at the Iron/Butte/Galena Canyon area is designed to
accommodate the entire seasonal runoff from March through July 1998, which was an
abnormally wet period. Overall, the life-of-project storm water system and the
postreclamation system are designed to accommodate (convey and retain) a 100-year,
24-hour storm event under Antecedent Runoff Condition II (likely to be typical). This is
substantially greater than any event occurring in 1998. The design exceeds the State of
Nevada requirement that the system must fully contain all fluids accumulated from a 24-
hour storm event with a 25-year recurrence interval. Further detail regarding the design is
presented in the relevant storm water documents cited in the EIS (Brown and Caldwell
1998c, 2000f,g).

Storm water management would entail evaporation, use as process makeup water,
and/or periodic treatment to an appropriate standard, if release were necessary. Given
the monitoring provisions and the large seasonal capacity of the Iron/Butte/Galena
Canyon system (based on the spring/summer 1998 runoff conditions), adequate storage
volume should be present to allow periodic treatment, if needed. The portable treatment
plant would be operated in a manner that ensures proper management of collected storm
water and protection of the environment.

13-29 Please see the response to comment 3-4 regarding potential impacts to wetlands or
waters of the U.S.
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13-29

13-30

Letter 13 Continued

13-30 The comment misconstrues the scope of the Clean Water Act, which expressly defers to
the states’ authority to allocate quantities of water [33 U.S.C. § 1251(g)]. The Clean
Water Act is directed at protecting water quality through the regulation of pollutant
discharges into waters of the U.S. BMG has obtained the necessary permits and
authorizations from the Nevada State Engineer’s Office for the water it plans to use in
connection with its proposed dewatering operations. Discharges of pollutants to waters of
the state would be regulated by a water pollution control permit issued by the NDEP. As
the comment points out, the Draft EIS did fully evaluate under NEPA the potential
environmental impacts to Willow Creek and other surface waters that may result from the
proposed dewatering operations. The BLM does not believe that the Proposed Action, as
mitigated, would violate state or federal water quality laws.
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13-30

Letter 13 Continued
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13-30

13-31

Letter 13 Continued

13-31 Please see the response to comment 13-30.
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13-31

13-33

13-32

Letter 13 Continued

13-32 Comment noted. Flow augmentation is both technically and hydrologically feasible. If
properly implemented, flow augmentation would sustain flows and the associated riparian
habitat in lower Willow Creek. Please see the response to comment 2-4 regarding
baseline flow data.

13-33 Only springs or water holes on public land having the characteristics sufficient to satisfy
the purposes of Public Water Reserve No. 107 are covered by the Executive Order. In
addition, only that amount of flow necessary to serve the domestic and stock watering
purposes of the reservation is reserved. In any event, as discussed in Section 3.2.4 of the
EIS and set forth in mitigation measure WR-3, BMG would be required to monitor these
springs for potential impacts and to take appropriate mitigation measures if mine-related
impacts are observed, which may include augmentation to maintain flows.
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13-33

13-35

13-34

Letter 13 Continued

13-34 Ephemeral streams and springs in this region are generally believed to be controlled by
surface runoff and localized near-surface storage and release of surface runoff that
persists for short periods after precipitation events. The seasonal nature of these surface
water occurrences suggests that they are not sustained by discharge from a ground
water aquifer. Conversely, baseflow in perennial streams and springs (as defined in the
EIS) is dependent on the discharge of ground water from either a regional or localized
perched aquifer system. For these reasons, the BLM believes it is unlikely that any of the
ephemeral streams and springs located within the drawdown area would be affected by
mine-induced drawdown.

13-35 The reclamation bond cost estimate has been reviewed by the BLM and NDEP and has
been determined to adequately address all costs associated with the closure of the heap
leach facilities. The rinsing time of 3.36 years was calculated based on a 4,667 gpm
capacity of the activated carbon treatment system minus the evaporative loss of water of
approximately 10 percent. Laboratory studies conclude that approximately 1 ton of water
(240 gallons) is needed to adequately rinse 1 ton of ore. There are an estimated
34,377,000 tons of ore to be rinsed, taking approximately 3.36 years.

The power costs are determined by the price at which the operator purchased power and
applied to 3.36 years of pumping. If the rate of $0.06/kilowatt hour changes, then the new
estimate would be reflected in the updated reclamation surety. BMG is required by NAC
519A.380 to update the reclamation surety within 3 years of Plan of Operations approval
and for each following 3-year period.
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13-39

13-36

13-37

13-38

Letter 13 Continued

13-36 A cost of  $0.07/kwh is consistent with fluid management plan component costs used to
calculate a bond for the 6-month interim fluid management plan. This is an NDEP
requirement with BLM concurrence. Please refer to the Reclamation Cost Estimate for
Phase 1 of the Phoenix Project (Brown and Caldwell 2000b) for 43 §CFR 3809 bonding
cost estimates.

13-37 The reclamation cost estimate for the Phoenix Project includes existing disturbance from
previous plans of operations and the projected disturbance during the first 3 years of
Phoenix Project operations. The heap rinsing cost estimate presented on Heap Leach
Pad Sheet A of the Reclamation Cost Estimate for Phase 1 of the Phoenix Project
(Brown and Caldwell 2000b) includes costs for rinsing 34,377,000 tons of ore. This
amount includes the 24,000,000 tons of ore that currently exist on the leach pad plus
5,828,000 tons of ore projected to be mined during the first 3 years of the extraction
schedule (Table 2-2 of the EIS), plus an additional 4,549,000 tons of ore included as a
buffer in the event that the results of actual mining activities result in higher volumes of
leach-grade ore. The 48,278,000 total tons of ore is the volume of ore that BMG will have
added to the existing heap leach pad over the 28-year mine life.

13-38 BMG proposes to backfill the pits to optimize materials handling throughout the life of the
Phoenix Project and to minimize surface disturbance. Existing pits have encountered
small amounts of ground water but pit lakes would not exist under the Proposed Action.
Therefore, life-of-mine bonding for pit backfilling is not necessary until the pits are either
developed or expanded. The Phoenix Project disturbance and concurrent reclamation
occur in operational phases; the bond coverage would be adjusted to cover each phase
of an operation as it progresses.

The estimated cost to reclaim each waste rock facility includes the volume of material
needed based on 5 feet of cover material over the surface area, time required,
equipment, labor, fertilizer, and seed. The BLM, with the NDEP’s concurrence, has
determined that the phased bonding has been correctly determined, in accordance with
the revised 43 CFR §3809 regulations and Nevada BLM Bonding Policy.

13-39 The cost estimate for each waste rock facility incorporates the placement of 5 feet of
cover material. Environmental conditions influence the cost of reclaiming waste rock
facilities, as the commenter notes. Arid conditions in Nevada do not require the same
design criteria for covers as waste rock facilities in higher precipitation zones. Clay
layers, for instance, would be ineffective in most arid regions. The estimated cost to
reclaim waste rock facilities at the Phoenix Project reflects site-specific environmental
conditions.
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13-39

13-40

13-41

Letter 13 Continued

13-40 The BLM, with concurrence from the NDEP, has determined that the bond cost estimate
is sufficient to cover 100 percent of the cost of reclaiming the proposed disturbance. The
cost estimate has been determined to be in accordance with the revised 43 CFR §3809
regulations and Nevada BLM bonding policy.

13-41 Newmont is the world’s second largest gold producer and North America’s largest.
Newmont's total assets are more than $3.5 billion (Newmont 2000 Annual Report). The
BLM will require appropriate financial assurances to be in place prior to project initiation
to ensure that funds are available for site reclamation and protection of environmental
resources.
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13-42

13-43

13-44

Letter 13 Continued

13-43 The BLM agrees that long-term monitoring would be necessary for the Proposed Action
and that a 30-year postclosure monitoring time frame is probably not sufficient. For these
reasons, mitigation measures WR-5 and WR-6 (Section 3.2.4, Monitoring and Mitigation
Measures), provide for long-term, postclosure, unsaturated zone and ground water
monitoring for use in detecting potential impacts to ground water quality and for
implementing the Contingent Long-term Groundwater Management Plan, if necessary.
As stated in WR-6, this monitoring would continue until the potential risk of ground water
contamination has been shown to be minimal as determined by the BLM in coordination
with other applicable agencies. Please note that the language used for all mitigation
measures will not be final until the BLM issues the Record of Decision for the project.

13-42 The BLM disagrees that the No Action alternative would be illegal. Existing conditions
would continue to be managed by BMG, in cooperation with appropriate agencies and as
required by current permits and approvals (see Section 2.3.2 of the EIS, Continuing
Operations, Closure, and Reclamation). Please also see the response to comment 13-5.

13-44 The description of the numerical flow modeling in Section 3.2.2.1 explains that
MODFLOW was originally designed to simulate flow through porous media. In order to
use this model, it was assumed that ground water flow in the fractured networks within
the bedrock aquifers could be treated (for analytical purposes) as an equivalent porous
media. The assumption of an equivalent porous media is supported by extensive pump
test and water level data provided by Baker Consultants, Inc. (1997a). In addition,
MODFLOW and other codes originally designed for porous media flow have been used to
evaluate potential mine dewatering impacts to water levels in fractured rocks aquifers in
numerous other mines in northern Nevada, including the Betze Project SEIS (BLM
2000c), South Pipeline Project Draft EIS (BLM 1999a), Twin Creeks Mine Final EIS (BLM
1996a), and Round Mountain Mill and Tailings Facility Final EIS (BLM 1996d).

The comment stating that “The fact that significant pressure was found in exploration
bore holes near the Fortitude pit indicates that there is a lack of connection among
fracture sets” is misleading and incorrect. The hydrogeologic conditions in the vicinity of
the Fortitude Pit (and the other existing and proposed pits in the Copper Canyon area)
have been investigated in the field through extensive monitoring and aquifer testing. The
rocks in the Fortitude Pit area contain interconnected fracture sets. As explained in Baker
Consultants, Inc. (1997a), the Virgin fault located in the eastern portion of the pit is an
important north-south trending, hydrostructural feature that contains low-permeability
materials that restrict ground water flow across the fault. The ground water model
represents this fault as a narrow, low-permeability zone that restricts the movement of
ground water between bedrock blocks on either side of the fault. In addition, the
calibrated model simulates the effect of this hydrostructural feature on the ground water
flow system. In summary, the ground water model simulates the hydraulically
interconnected fracture systems on either side of the fault and the variable head
conditions across the Virgin fault. The model was calibrated to observed fluctuations in
ground water elevations that occurred during aquifer testing and during 2.5 years of
dewatering the Fortitude Pit. The steady-state and transient calibration results (Baker
Consultants, Inc. 2000a) demonstrate that the model provides a reasonable
representation of the ground water flow system in the fractured rock aquifers.
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13-44

13-45
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13-45 As stated in the previous response, the ground water model provides a reasonable
representation of the ground water flow system and predictions of changes to the ground
water flow system that are likely to occur as a result of the proposed mining activities.
Therefore, the BLM does not agree that there is a problem with the analysis. The ground
water monitoring, aquifer testing, observations during dewatering, and ground water
modeling mutually support the concept that ground water flows through fracture networks
within bedrock blocks, and identified north-south trending fault zones tend to restrict the
movement on either side of the faults. The calibrated ground water flow model was used
to evaluate and optimize the locations of ground water extraction wells to capture
dissolved solutes that are predicted to eventually migrate from the waste rock facilities.
The modeling indicated that it would be feasible to capture ground water that could
eventually be affected beneath the waste rock facilities (Brown and Caldwell 2000c). The
proposal to use extraction wells to capture potentially affected ground water is based on
currently available technology that has been successfully applied to control or mitigate
ground water impacts at numerous sites (including both porous sediments and fractured
bedrock) located throughout the U.S. It is important to recognize that although the BLM
believes there are sufficient data to determine the feasibility of using hydraulic pumping
controls to capture affected ground water, the BLM also recognizes that the final location,
number, depth, and pumping rate for the ground water extraction wells required to
accomplish the goals of the Contingent Long-term Groundwater Management Plan will
need to be determined based on the actual hydrogeologic conditions encountered during
initial aquifer testing and monitoring accomplished for final design of the extraction
system.

The comment concludes that “a cutoff wall is the only design that will work to protect
ground water.” Two types of cutoff walls are commonly constructed by: (1) excavating a
trench and backfilling the excavation with a low-permeability mixture (slurry wall), or (2)
driving an interlocking section of sheet pile. Slurry walls are typically constructed through
soil-like materials by excavating from the surface using a large backhoe or excavator; the
depth of the slurry walls is limited by the depth capability of the excavation equipment.
Sheet pile walls are constructed by driving steel sheets from the surface. Sheet piles can
be driven through soil and weak bedrock materials, but they usually do not extend more
that 100 or 150 feet. BMG’s proposed interceptor cross-sections require the installation of
rows of extraction wells that extend to depths ranging from 300 to 900 feet in hard
bedrock material. It is not feasible to install the cutoff walls described above to depths of
300 to 900 feet in hard bedrock material.

Creating a grout curtain is another option suggested in the comment. Grout curtains are
constructed by injecting grout through a series of boreholes penetrating the fractured
zone. Grout curtains are commonly used to reduce (but not completely eliminate) ground
water flow through shallow fractured bedrock foundations beneath dams. Unfortunately,
grout curtains tend to leak since it is not possible to get full penetration of the grouting
fluid throughout the fracture zones. In addition, it appears impractical or technically
infeasible to install grout curtains that extend up to 900 feet in depth and thousands of
feet laterally. In addition, grout curtains historically have been known to break down or
become less effective with time.
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13-46

13-47

13-48
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Even if it were possible to install a cutoff to these depths in rock, ground water would
mound and flow around the cutoff, unless the cutoff were extended around the perimeter
of the facility in an attempt to completely isolate the ground water system beneath the
waste rock facilities. If a cutoff were extended around an entire facility, ground water
recharge to the cutoff zone would eventually raise water levels and require the installation
of extraction wells to prevent ground water from intersecting the ground surface. In some
instances, the creation of cutoff walls or grout curtains (without extraction wells to control
head) could either result in new surface discharge areas, or restrict or eliminate ground
water discharges in some locations. For these reasons, the BLM believes that the
concept of installing cutoff walls or grout curtains to mitigate impacts associated with the
waste rock facilities is either unfeasible or impractical compared to the proposed ground
water extraction and treatment system. A brief discussion of these additional potential
alternatives identified in comments on the Draft EIS has been added to Section 2.5.2 of
the Final EIS.

13-46 The federal mining laws do grant the public certain rights to use public lands for mining
purposes; however, the BLM does not typically conduct a validity examination on each
involved mining claim when reviewing proposed plans of operations. The comment is
incorrect in suggesting that the entire NEPA process was based on an assumption that
the lands at issue are all covered by valid mining and millsite claims. The federal mining
laws and the Federal Land Policy and Management Act give the BLM broad authority to
approve and manage mining-related activities on public lands that have not been
withdrawn from mining. The public lands included within the Phoenix Project Plan of
Operations boundary have not been withdrawn from mining activities. As discussed in the
response to comment 13-3, the BLM has considered a broad array of alternatives,
including potentially locating certain ancillary facilities off of public lands.

13-47 As described in the Introduction in Chapter 1.0 of the EIS, BMG's Proposed Action is
designed to integrate mining and beneficiation of new ore deposits with closure and
reclamation of previously disturbed areas. Ancillary facilities were sited to provide
environmental benefits as well as engineering feasibility. Due to the checkerboard land
ownership configuration of private and public lands, it is not feasible, nor economically
desirable, to locate all of the facilities on private land. The text in Section 2.5.2 of the
Final EIS has been expanded to explain this issue.
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13-48 The BLM thoroughly considered a broad range of alternatives to the Proposed Action. As
discussed in Section 2.5.2 of the EIS, BMG's initial proposed Plan of Operations was
submitted to the BLM in August 1994. Through the NEPA scoping process, several
alternative design and operational parameters were identified. Many of these were
ultimately incorporated into the current Proposed Action because they were deemed to
be environmentally beneficial and were both technically and economically feasible. These
changes included backfilling open pits to eliminate pit lakes in the Phoenix, Iron Canyon,
and Midas pits, and reducing the size of surface waste rock disposal facilities. As
described in Section 2.5.2, the EIS also considers several other alternatives that would
alter the size, location, and operation of various ancil lary facilities such as waste rock
disposal areas and heap leach pads. The EIS also evaluates in detail the No Action
alternative, under which the Proposed Action would not be constructed. Additional
potential alternatives suggested in comments on the EIS also have been addressed in
the responses. The comment incorrectly suggests that the presence of existing mining
facilities caused the BLM to reject other “viable alternatives.” The existence of pits, waste
rock areas, and heap leach pads on the site as a result of more than a century of mining
activity were a factor that was considered in developing the Proposed Action and
alternatives. Many components of the Proposed Action were designed to address and
improve existing environmental conditions that have resulted from this historic
disturbance. However, existing disturbance was not the only factor that the BLM
considered in evaluating potential alternatives. As stated in Sections 2.5 and 2.5.1 of the
EIS, several other factors were considered in developing potential alternatives, including
potential environmental impacts, other physical constraints, technical feasibility,
economic feasibility, land tenure, and the applicant's purpose and need for the Proposed
Action.

13-49 The BLM did not eliminate alternatives from detailed consideration in the EIS based upon
a “predetermination” that the economic costs of those alternatives were unacceptable to
the applicant. Instead, as discussed in the response to comment 13-48, the BLM
considered several factors in evaluating potential alternatives, not the least of which was
the potential environmental impacts of the alternatives. As discussed in Section 2.5.2 of
the EIS, several potential alternatives were eliminated from detailed consideration
because the BLM concluded that the alternative would not provide any measurable
environmental benefit, and in many cases had the potential for greater impacts. The
reasons for excluding various alternatives from detailed consideration are summarized in
the EIS. A discussion of additional potential alternatives identified in comments on the
Draft EIS has been included in the responses to those comments and to Section 2.5.2 of
the Final EIS.

13-50 The BLM disagrees that the EIS does not adequately discuss potential mitigation
measures. Several mitigation measures were incorporated into the Proposed Action
during the scoping process. For example, BMG would be required to implement a
Contingent Long-term Groundwater Management Plan to address potential impacts to
ground water quality from the waste rock facilities. The EIS identifies additional mitigation
measures for each resource that would potentially be impacted by the Proposed Action.
These include specific measures to address potential impacts to surface and ground
water quality (see Section 3.2.4). Other appropriate mitigation measures identified during
the NEPA process will be prescribed as a condition in a Record of Decision issued by the
BLM.
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13-52 The comment proposes that ground water be prevented from reaching waste rock in the
backfilled pits by either: (1) grouting fractures in the pit wall to prevent ground water
inflow, or (2) grouting the backfill. Please see the discussion of grout feasibility,
effectiveness, and potential technical difficulties provided in the response to comment 13-
45. In brief, grouting at dam sites (and also at underground mines) is used to reduce (but
not eliminate) ground water flow since it is generally not possible to get the grout to
penetrate all of the openings in a fractured rock material. In addition, flow across grout
curtains often increases over time since the grout tends to break down. For this reason,
the BLM believes it would be very difficult or technically infeasible to use grout injection to
prevent ground water from flowing into the backfilled material. A brief discussion of these
additional potential alternatives identified in comments on the Draft EIS has been added
to Section 2.5.2 of the Final EIS.

In addition to the technical infeasibility, the cost would be prohibitive. The estimated
amount of waste rock placed below the maximum projected water table elevation is
presented in Table 13-52 below. Overall, there would be approximately 93,000,000 cubic
yards of waste rock material placed below the maximum projected water table elevation
(assumed to be 40 feet above the predicted final ground water elevation). Newmont has
indicated that the cost to selectively handle this material, mix and add grout, and place
this grouted material into the pits would likely average on the order of $20 per ton.
Assuming that $20 per ton is a reasonable cost estimate, the total cost to grout the
backfill material placed in the pits below the maximum ground water elevation would be
on the order of $1.9 billion.

As stated in the response to comment 13-23 and summarized in the EIS, under the
Proposed Action the backfilled waste rock would be amended up to the model-predicted
upper confidence limit of the postmining ground water table. The rate of addition of
chemical amendment to the submerged backfill would be calculated to provide sufficient
neutralization capacity for all sulfide present in the waste rock. Capping and reclaiming
the backfilled pits and amending the waste rock as proposed should minimize potential
impacts to ground water quality associated with flow through the submerged waste rock.
Furthermore, all backfilled pits would be upgradient of ground water interception locations
specified in the Contingent Long-term Groundwater Management Plan (Brown and
Caldwell 2000c); therefore, any unforeseen impacts to water quality resulting from the
backfilled material would be mitigated, if needed, in accordance with this plan and
mitigation measure WR-4 (Section 3.2.4). Therefore, the BLM believes that it is not
necessary or reasonable to require grouting of waste rock material placed below the final
water table elevation.

13-51 The BLM believes the project as proposed relies on reasonable assumptions about
oxidation rates and oxygen flow within waste rock facilities. The modeling was
conservatively set up to simulate the complete oxidation of all sulfides within each waste
rock facility and the potential migration of those oxidation products to the ground water
table.
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Table 13-52
Wet Pit Backfill Requirements

Facility

Final Predicted
GW Elevation
(feet at msl)

Final Predicted
GW Elevation
Plus 40 Feet
(feet at msl)

Wet Backfill
Volume

(cubic yards)

Wet Backfill
Tonnage

(tons)
 Phoenix 6,020 6,060 71,686,982 121,151,000
 Reona 5,230 5,270 7,239,738 12,235,157
 North Midas 5,080 5,120 29,701 50,195
 Middle North
 Midas 4,970 5,010 308,476 521,324

 South Midas 4,900 4,940 13,671,401 23,104,668
92,936,298 157,062,344

Notes:
Final predicted ground water elevations taken from Table 4.3 of Baker Consultants, Inc. (2000a).
Wet backfill volume and tonnage includes 40 feet of thickness above the final predicted ground water elevation.

13-53 Please see the responses to comments 1-9 and 13-6 regarding analysis of a smaller
project alternative. In addition, the ore-to-waste ratio for the original project, as proposed
in the 1994 Plan of Operations, is similar to the current Proposed Action, which is a ratio
of approximately 3:1.
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13-54 The EIS indicates that drawdown resulting from ground water pumping for mine
dewatering could result in reduced flows and possibly reduce the length of the lower
perennial reach of Willow Creek. Mitigation measure WR-3 (in Section 3.2.4) specifies
that continuous surface and ground water monitoring would be conducted to detect and
trigger the preparation and implementation of a detailed, site-specific plan to enhance or
replace the affected perennial water resources. Flow augmentation is one of several
options that would be considered in the site-specific plan. As stated in the response to
comment 13-32, the BLM believes that it is feasible to mitigate impacts to Willow Creek
using flow augmentation. The comment suggests that some of the dewatering water be
used to recharge the ground water system between the site and Willow Creek to prevent
potential impacts to flows in Willow Creek; the comment also suggests that water could
be pumped from the Reese River Valley (located several miles east of the mine) to
supply water for use in the mine operation. There are several problems associated with
this proposal. Under the Proposed Action, all of the water extracted during mine
dewatering would be used in the mining operation. Since the dewatering wells would
dewater the ore zones to be mined in the open pits, it is likely that these waters would
contain high total dissolved solids and naturally elevated concentrations of metals (as
described under the heading “Groundwater Quality” in Section 3.2.1.3) and therefore,
may not be suitable for recharge to the alluvial ground water system that supports
perennial flows in Willow Creek. Also, additional ground water pumping would be
required for mine use to offset any mine dewatering water used for reinfiltration. Pumping
water from the Lower Reese River Valley and delivering it to the mine would require:
(1) water rights for ground water extraction in the Lower Reese River Valley, and
(2) approval to transfer water from the Lower Reese River Valley Hydrographic Basin to
the Buffalo Valley Hydrographic Basin. Any interbasin transfer would need to be
approved by the State Engineer, who is responsible for administering water rights. In
addition, the proposed supplemental pumping in the Lower Reese River Valley
Hydrographic Basin would result in additional drawdown impacts including potential
impacts to water supply wells and surface water resources in this basin. Pipeline
construction also would cause additional ground disturbance and the associated impacts.
For the reasons stated above, the BLM does not believe that this alternative would
provide environmental advantages.

13-55 The objective of the cover design suggested in the comment is to prevent water from
infiltrating. The critical element of the cover design described in the comment is a 6-inch
clay layer that would, “…prevent seepage from reaching the underlying acid-producing
rock.” This type of engineered cover system has been used extensively with relatively
high success in wet climate regions such as Canada. In wet climates where there is
sufficient moisture to keep the clay layer hydrated, the clay serves as a barrier to both
oxygen diffusion and infiltration. In a dry climate such as Nevada, covers that include a
compacted clay layer have a high potential for failure because of drying and cracking
(Morris et al. 1992; Swanson et al. 1997). When the clay layer dries and cracks (due to
volumetric shrinkage), infiltrating water flows through the shrinkage cracks to the acid-
generating waste rock material below. The shrinkage cracks also serve as conduits for
oxygen diffusion. Because of the high risk of failure of this type of cover system in a dry
climate, the BLM does not consider the alternative cover design described in the
comment to be a reasonable or desirable alternative. Also, please see the response to
comment 13-10 regarding the cap material.

13-56 As indicated in Section 2.4.21.4 of the EIS, amendment needs would be evaluated and, if
necessary, “incorporated with the seedbed substrate to enhance nutrient content and
microbial populations.”



Responses to Letter 13

13-57

13-56

13-58

Letter 13 Continued

13-57 The Maxey-Eakin method (Maxey and Eakin 1948) for estimating recharge to ground
water basins has been applied to over 200 basins in Nevada and many other basins in
western states. It has been used extensively for water resource studies in Nevada
conducted by both the Nevada Department of Conservation and Natural Resources, and
the USGS. Avon and Durbin (1994) performed an evaluation of the Maxey-Eakin method
that included a statistical comparison between Maxey-Eakin recharge estimates and
independent estimates of recharge using other methodologies. The results of the
evaluation indicated that “the Maxey-Eakin method provides estimates of recharge that
are generally in good agreement with independent estimates.” Therefore, the BLM does
not agree that the method is incorrect as implied in the comment. The methodology used
by MacDonald-Morrissey Associates to estimate recharge for the hydrologic model used
to predict impacts associated with dewatering and water management activities at the
Goldstrike Mine appears to be another different, but acceptable method for estimating
recharge (BLM 2000b).

13-58 Comment noted. Please see the following responses to specific comments about the
Baseline Hydrologic Characterization Report (Baker Consultants, Inc. 1997a). The BLM
believes that the Water Resources Monitoring Plan in conjuction with Monitoring and
Mitigation Measures WR-1, WR-3 and WR-4 are sufficient to identify and mitigate such
impacts.
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13-59 Comment noted. The calculations discussed on page 2-13 are supported by the data in
Table 2.5 of the Addendum to the Baseline Hydrologic Characterization Report (Baker
Consultants, Inc. 2000a). Examination of the pit lake elevation range in each of the four
filling events indicates that for each event the lake level increased and decreased over
approximately the same elevation range. To provide a higher degree of confidence in the
model results, these events were incorporated into the model calibration.

13-60 Comment noted. The sign for the of the “Change in Lake Volume” as a rate (cfd)
component is reversed in Table 2-6 in the report.

13-61 Comment noted. The calculations were performed in 2000, but only for the period from
the third quarter of 1996 through the fourth quarter of 1998.

13-62 Comment noted.

13-63 As discussed in the Baseline Hydrologic Characterization Report (Baker Consultants, Inc.
1997a), constant head boundary conditions were determined to be appropriate and,
therefore, were used in the model simulations. Detailed information about model
boundaries is presented Section 5.2.2, Boundary Conditions, in the Baseline Hydrologic
Characterization Report (BHCR) (Baker Consultants, Inc. 1997a). Also, refer to the tables
in Appendix D where a small change in the boundary flux is documented, though it is
considered insignificant.

13-64 This information is available on pages 5-10, 5-17, and 6-3 in the BHCR (Baker
Consultants, Inc. 1997a).

13-65 The BLM recognizes the uncertainties associated with the ground water flow model.
However, as indicated above, the model provides an acceptable understanding of
potential hydrologic effects that may be caused by the Phoenix Project.
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13-66 Pumping effects were included in the model simulation. Please refer to page 5-13 in the
BHCR (Baker Consultants, Inc. 1997a) for modeling details.

13-67 The mean error is a commonly used measure of model calibration (Anderson and
Woessner 1992, page 238). The plus or minus 40 feet criterion was established in the
Hydrologic Characterization Work Plan (Baker Consultants, Inc. 1996) after review and
discussion with the BLM. Please refer to Sections 4.0 and 5.0 in the BHCR (Baker
Consultants, Inc. 1997a) for additional information about the model. The calibrated model
has been accepted by the BLM as a reasonable representation for observed baseline
conditions in the study area.

13-68 In ground water systems such as the one at the Phoenix site, ground water hydraulic
gradients are often relatively steep, and a residual of 10 or 20 feet can have little
influence on the gradient or ground water flux in a given steep gradient area. In this
ground water system, residuals of greater than plus or minus 40 feet are acceptable in
some areas. However, if mine-related effects to Willow Creek were detected during
monitoring, then appropriate mitigation would be required as described in mitigation
measures WR-3 and WR-4.

13-69 Comment noted. Unless the precise hydraulic relationship between a specific spring and
the underlying potentiometric surface is known, selecting one modeling approach over
another in simulating potential effects on the spring from mine dewatering or other
stresses does not produce greater confidence in the simulated result. Empirical
monitoring of ground water elevations adjacent to potentially affected springs within the
simulated 10-foot drawdown contour provides an acceptable level of confidence
regarding the hydraulic relationship. Also note that Table B-1 in the EIS lists all well and
spring residuals.

13-70 Comment noted. Please see Sections 4.3 and 4.6, page 5-9, and Table 5.2 in the BHCR
(Baker Consultants, Inc. 1997a) for a discussion of fault zone representation in the
model.

13-71 Please see the response to comment 13-70.
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13-72 Well CM-47 is completed in a small, isolated structural block in which greater hydraulic
head fluctuations were observed than in adjacent blocks, apparently due to local
recharge conditions.

13-73 As previously stated, the calibrated model provides a good simulation of historic ground
water elevations and, therefore, its use for predicting ground water effects associated
with the Phoenix Project is reasonable. Monitoring, along with required mitigation during
the life of the project and thereafter would ensure that springs and stream flows are not
adversely affected.

13-74 Backfill hydraulic conductivity and specific yield were modeled at 10.4 feet/day and 0.25,
respectively. Backfill was added to each pit at the beginning of ground water recovery for
each given pit, which coincides with the initiation of the following model run.

13-75 Please see the following tables for a summary of this information:

BMG Model Basic Time Step Information 7/9/01
Table 13-75a.  No Action Alternative

Model Year

Model
Elapsed

Time
(Years)

Model
Run No.

Time
Modeled
(Years)

No. Stress
Periods

No. Time
Steps

Multiplier
Used

1Q 1999 1 0.25 1 5 1.05
2-4Q 1999 1 0.75 1 20 1.05

2000 1 1 1 40 1.05
1 2001 2 1 1 30 1.05
2-3 2002-2003 3 2 1 40 1.05
4-5 2004-2005 4 2 1 30 1.05
6-11 2006-2011 5 6 1 60 1.0

12-48 2012-2048 6 37 1 111 1.0
49-73 2049-2073 7 25 1 50 1.0
74-98 2074-2098 8 25 1 50 1.0
99-148 2099-2148 9 50 1 50 1.0

149-198 2149-2198 10 50 1 50 1.0
199-398 2199-2398 11 200 1 200 1.0
399-498 2399-2498 12 100 1 150 1.0
499-698 2499-2698 13 200 1 300 1.0
699-998 2699-2998 14 300 1 200 1.0
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BMG Model Basic Time Step Information 7/9/01
Table 13-75b.  Proposed Action Alternative

Model Year

Model
Elapsed

Time
(Years)

Model
Run No.

Time
Modeled
(Years)

No. Stress
Periods

No. Time
Steps

Multiplier
Used

1 2001 1 1 1 12 1.0
2 2002 2 1 1 12 1.0
3 2003 3 1 1 12 1.0
4 2004 4 1 1 12 1.0
5 2005 5 1 1 12 1.0
6 2006 6 1 1 12 1.0
7 2007 7 1 1 12 1.0
8 2008 8 1 1 12 1.0
9 2009 9 1 1 12 1.0
10 2010 10 1 1 12 1.0
11 2011 11 1 1 12 1.0
12 2012 12 1 1 12 1.0
13 2013 13 1 1 12 1.0
14 2014 14 1 1 12 1.0
15 2015 15 1 1 12 1.0
16 2016 16 1 1 12 1.0
17 2017 17 1 1 12 1.0
18 2018 18 1 1 12 1.0
19 2019 19 1 1 12 1.0
20 2020 20 1 1 12 1.0
21 2021 21 1 1 12 1.0
22 2022 22 1 1 12 1.0
23 2023 23 1 1 12 1.0
24 2024 24 1 1 24 1.0
25 2025 25 1 1 48 1.01
26 2026 26 1 1 48 1.01
27 2027 27 1 1 12 1.0
28 2028 28 1 1 12 1.0
29 2029 29 1 1 24 1.1
30 2030 30 1 1 12 1.1
31 2031 31 1 1 12 1.1
32 2032 32 1 1 12 1.1
33 2033 33 1 1 12 1.1
34 2034 34 1 1 12 1.1
35 2035 35 1 1 12 1.1

36-37 2036-2037 36 2 1 20 1.1
38-39 2038-2039 37 2 1 20 1.1
40-41 2040-2041 38 2 1 20 1.1
42-43 2042-2043 39 2 1 20 1.1
44-45 2044-2045 40 2 1 20 1.1
46-50 2046-2050 41 5 1 20 1.1
51-60 2051-2060 42 10 1 20 1.1

101-110 2101-2110 45 10 1 10 1.05
111-112 2111-2112 46 2 1 10 1.05
113-122 2113-2122 47 10 1 30 1.05
123-140 2123-2140 48 18 1 30 1.05
141-160 2141-2160 49 20 1 50 1.0
161-180 2161-2180 50 20 1 30 1.05
181-200 2181-2200 51 20 1 30 1.05
201-220 2201-2220 52 20 1 30 1.05
221-240 2221-2240 53 20 1 30 1.05
241-260 2241-2260 54 20 1 30 1.05
261-280 2261-2280 55 20 1 30 1.05
281-300 2281-2300 56 20 1 30 1.05
301-320 2301-2320 57 20 1 30 1.05
321-340 2321-2340 58 20 1 30 1.05
341-360 2341-2360 59 20 1 30 1.05
361-460 2361-2460 60 100 1 30 1.05
461-500 2461-2500 61 40 1 12 1.05
501-700 2501-2700 62 200 1 60 1.05
701-1000 2701-3000 63 300 1 90 1.05
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13-76 Yes; the sum of the flows to drains within each pit is summarized in Table 4.2 of the
BHCR (Baker Consultants, Inc. 1997a).

13-77 Ground water elevations recover to levels that exceed baseline conditions in specific
portions of the model domain because those areas were stressed by ground water
pumping prior to and during baseline conditions. Postmining ground water elevations
would reach a dynamic steady state affected by recharge rates through reclaimed waste
rock facilities.

13-78 The recharge rates through reclaimed waste rock facilities are described in the
hydrochemical report prepared by Exponent (2000a) and were used as input parameters
for the calibrated ground water flow model. All aspects of ground water flow beneath the
waste rock facilities are described by the model simulations summarized in the
hydrochemical report (Exponent 2000a) and the BHCR (Baker Consultants, Inc. 1997a).
For example, the contour elevation maps provided in the hydrologic report (Baker
Consultants, Inc. 1997a) summarize the short- and long-term effects of mine dewatering
and waste rock facility construction on the potentiometric surface. Whether one views the
modeled effects resulting from a cone of depression created by, or a reduction of
recharge through, the waste rock facilities does not alter the simulation results.

13-79 As the reviewer notes, the northern boundary of the model is represented as a no-flow
boundary in the areas where a ground water divide exists; therefore, there is no flow
across the model boundary. The drawdown contours presented for the 200- and 400-year
Proposed Action results demonstrate that there is no significant impact of the northern
boundary representation on the drawdown predicted north of the Phoenix Project area.
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13-80 All modeled simulations would be verified by monitoring, and required mitigation
measures would be implemented, if necessary. These measures would be specified in
the approved Plan of Operations and the associated support documents (e.g., Waste
Rock Management Plan, Water Resources Monitoring Plan, Contingent Long-term
Groundwater Management Plan), and included as a condition of a BLM Record of
Decision.

13-81 The air pollutant emission calculations included those portions of the existing Reona
Project that would continue once the Phoenix Project commenced operation. The EIS
(Section 3.9) states that potential PM10 emissions from the Phoenix Project are 68.1 tons
per year (Environmental Management Associates 1999a). The EIS (Section 3.9.2.1)
states that “Total PM10 emissions from the Phoenix Project permitted (process)
equipment are approximately 84 tons per year.” Both of these statements are correct.
The 68.1-ton PM10 value reported on page 3.9-1 of the Draft EIS is the potential
“permittable” PM10 that may be emitted during operational year 17 (which is the
operational year with the greatest potential for PM10 emissions from the sum of permitted
and fugitive dust sources). The 68.1 tons represent potential PM10 emissions for
operational year 17 from those emission sources that are subject to NDEP permit
regulations. Subsequently, the NDEP evaluated and authorized the operation of each of
the project emission units subject to permit requirements at its maximum operating
capacity (as may be limited by operational constraints or conditions). Because the
permitting process evaluated each emission unit using the assumption that it would be
operating at full capacity during the entire year, and the assumption that each emission
unit would be operating each year, (along with a few changes in specific operating
conditions) the result was an increase in potential PM10 emissions authorized in the air
permit to 84 tons per year.

13-82 The comment suggests that the “total design value” PM10 concentration for the Phoenix
Project used an inappropriately low background concentration (10.2  µg/m3) for the 24-
hour value in Table 3.9-8, and suggests that the appropriate “maximum 24-hour baseline
ambient concentration” is the 64 µg/m3 concentration provided in Table 3.9-5 as the 24-
hour concentration for the Echo Bay McCoy/Cove Mine. The use of the 24-hour
concentration from the Echo Bay McCoy/Cove Mine as the “maximum 24-hour baseline
ambient concentration” is inappropriate because, as indicated in the Draft EIS (Section
3.9.1.3), the monitoring sites for this and other mines/industrial sites are operated to
monitor local impacts of the particular source and reflect contributions from those source
emissions. Thus, the monitored values are not representative of the PM10 background
concentration, but instead represent the background concentration plus impacts of the
facility being monitored.

Contrary to the comment’s assertion that the Draft EIS incorrectly used an annual
average background value to calculate 24-hour impacts, the Draft EIS (Section 3.9.2.1),
recognized that the “background concentrations that were applied in the air modeling
assessment are representative of clean conditions in remote areas (except for the town
of Battle Mountain background concentrations).” To calculate a “conservative upper-limit
24-hour background concentration” for the Phoenix Project, the Draft EIS averaged the
highest second-high 24-hour PM10 concentrations presented in the assessment of
ambient PM10 monitoring data collected from many sites in northern Nevada (JBR 1999d)
from 1995 (the year with the most complete data). The resulting value, 40 µg/m3,
represented data from the range of ambient conditions relevant to the Phoenix Project,
including areas impacted by mining, those unaffected by mining but instead impacted by
other industry or population centers, and clean areas such as wilderness areas and
national parks. Using this calculated conservative upper-limit 24-hour background
concentration of 40 µg/m3, the “total design value” PM10 concentration for the Phoenix
Project would be 118.6 µg/m3, as stated at the top of page 3.9-14 in the Draft EIS.
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Regardless of whether the “total design value” (conservative modeled high plus
background value) PM10 concentration for the Phoenix Project is the 88.8 µg/m3

presented in Table 3.9-8; the 118.6 µg/m3 presented in the Draft EIS on page 3.9-14; or
142.6 µg/m3 calculated by the commenter, total ambient PM10 impacts are indicated to be
in compliance with the applicable Ambient Air Quality Standards.

13-83 Please see the responses to comments 1-32 and 1-33.

13-84 The analysis of waste rock samples that represent potential cap material indicated that
metals levels may be high enough to affect the growth of some plants. There are several
unknown variables that could not be included in the screening-level risk assessment,
including a more representative sample of cap material and an evaluation of the
sensitivity of revegetation species. As discussed in the response to comment 1-35, these
factors would be considered during the site-specific risk assessment(s).

13-85 Waters of the U.S. are indicated in Figure 3.4-1 (Vegetation Communities). As discussed
on page 3.4-6 of the EIS, it is possible that, under current law, some of these areas are
no longer jurisdictional. Therefore, Figure 3.4-1 represents the maximum extent of
potential jurisdictional waters in the area of the project.

13-86 Salt cedar on the tailings facility currently exists as scattered individual plants. Upon
reclamation, these plants would be destroyed through burial. If any plants survive or new
individuals are discovered, BMG has a noxious weed control plan in place to address this
issue. Please refer to the subsection entitled “Noxious Weeds and Invasive Species” in
Section 3.4.2.1.
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13-87 Please see the responses to comments 13-30 and 13-54.

13-88 Comment noted. As indicated in the responses to comments 13-3 and 14-3, the BLM has
determined that the Proposed Action, as mitigated, would not cause unacceptable
resource conflicts, or unnecessary or undue degradation. It is not the BLM’s responsibility
to assure that Newmont Mining Company is profitable in their endeavors; rather, it is the
BLM’s responsibility to manage the surface and subsurface resources under applicable
rules and regulations. The prevention of undue or unnecessary degradation will be
assured prior to approval of plans of operations.
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